Both Treg cells and Tconv cells are defective in the Myasthenia gravis thymus: roles of IL-17 and TNF-α.
Myasthenia gravis (MG) is an autoimmune disease in which the thymus frequently presents follicular hyperplasia and signs of inflammation and T cells display a defect in suppressive regulation. Defects in a suppressive assay can indicate either the defective function of Treg cells or the resistance of Tconv cells to suppression by Treg cells. The aim of this study was to determine which cells were responsible for this defect and to address the mechanisms involved. We first performed cross-experiment studies using purified thymic Treg cells and Tconv cells from controls (CTRL) and MG patients. We confirmed that MG Treg cells were defective in suppressing CTRL Tconv proliferation, and we demonstrated for the first time that MG Tconv cells were resistant to Treg cell suppression. The activation of MG Tconv cells triggered a lower upregulation of FoxP3 and a higher upregulation of CD4 and CD25 than CTRL cells. To investigate the factors that could explain these differences, we analyzed the transcriptomes of purified thymic Treg and Tconv cells from MG patients in comparison to CTRL cells. Many of the pathways revealed by this analysis are involved in other autoimmune diseases, and T cells from MG patients exhibit a Th1/Th17/Tfh signature. An increase in IL-17-related genes was only observed in Treg cells, while increases in IFN-γ, IL-21, and TNF-α were observed in both Treg and Tconv cells. These results were confirmed by PCR studies. In addition, the role of TNF-α in the defect in Tconv cells from MG patients was further confirmed by functional studies. Altogether, our results indicate that the immunoregulatory defects observed in MG patients are caused by both Treg cell and Tconv cell impairment and involve several pro-inflammatory cytokines, with TNF-α playing a key role in this process. The chronic inflammation present in the thymus of MG patients could provide an explanation for the escape of thymic T cells from regulation in the MG thymus.